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1. Specificity
Solutions of lambda-cyhalothrin reference material and a typical square net section alone were prepared according to the method, but with the omission of internal standard solution.  The internal standard solution volume was replaced with the equivalent volume of dilution solvent.

Both solutions were examined by Gas Chromatography- Flame Ionisation detection (GC-FID) and Gas Chromatography-Mass Spectrometric Detection (GC-MS) using electron impact ionisation, under method conditions or equivalent.
The results can be seen in Figures 1 to 4.
The specificity of the method is confirmed.
1.1 Gas Chromatography-Flame Ionisation Detector (GC-FID)
Retention time matching was used to confirm the identity of the lambda-cyhalothrin peak.  The identity of lambda-cyhalothrin was confirmed when, on two consecutive chromatograms, the retention time recorded for the lambda-cyhalothrin peak in the sample chromatogram had deviated by not more than 0.2 minutes from that recorded for the lambda-cyhalothrin peak in the reference material chromatogram. 
The method has been shown to be specific for the determination of lambda-cyhalothrin by GC-FID. 
Figure 1:  Chromatogram showing typical lambda-cyhalothrin peak in reference material solution
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Figure 2:  Chromatogram showing typical lambda-cyhalothrin peak in bed net sample solution
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1.2 Gas Chromatography/Mass Spectrometry (GC/MS)
Retention time and spectral matching were used to confirm the identity of the lambda-cyhalothrin peak. 

The identity of lambda-cyhalothrin was confirmed when, on consecutive chromatograms, the retention time recorded for the lambda-cyhalothrin peak in the sample total ion chromatogram had deviated by not more than 0.2 minutes from that recorded for the lambda-cyhalothrin peak in the reference material chromatogram.

In addition, peak apex mass spectra were acquired for both the sample and the reference material. The identity of lambda-cyhalothrin was confirmed when the peak apex spectra recorded for the lambda-cyhalothrin peak in the sample chromatogram was the same as that recorded for the lambda-cyhalothrin peak in the reference material chromatogram.
The method has been shown to be specific for the determination of lambda-cyhalothrin GC/MS. 

Figure 3  Total Ion Chromatogram (top) and Apex Spectrum (bottom) of lambda-cyhalothrin peak in reference material solution
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Figure 4 Total Ion Chromatogram (top) and Apex Spectrum (bottom) of lambda-cyhalothrin peak in bed net section solution
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2. Identity
The following solutions were prepared in dilution solvent, at the same concentrations as detailed in the method:
1. Calibration solution: lambda-cyhalothrin reference material and internal standard
2. Blue coloured net material solution
3. Lambda-cyhalothrin formulation sample solution
4. Dicyclohexyl phthalate Internal standard
5. Binder material solution

6. White coloured net material solution

All solutions were examined by Gas Chromatography- Flame Ionisation detection (GC-FID), under method conditions or equivalent.

The results can be seen in Figures 5 to 10.

The absence of significant interference for the lambda-cyhalothrin and internal standard peaks is confirmed.
Figure 5. Calibration solution: lambda-cyhalothrin reference material and internal standard
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Figure 6. Blue coloured net material solution
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Figure 7. Lambda-cyhalothrin formulation sample solution
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Figure 8. Dicyclohexyl phthalate Internal standard
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Figure 9. Binder material solution
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Figure 10. White coloured net material solution
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3.  Accuracy as recovery (by timed extraction)
Four lambda-cyhalothrin bed net sections were individually prepared as detailed in the proposed method producing four sample solutions (including internal standard). 
Each solution was placed in the sonic bath for a total of 45 minutes with each sample shaken after 15 minutes. Aliquots of 1 ml were removed after 30, 35, 40 and 45 minutes. The nominal sonication period in the method extension is 30 minutes. 
Each aliquot was analysed using three replicate injections against a single calibration standard solution. The results of the analysis are shown in the table below. Table 1 shows the results obtained
No significant differences between the results for the nominal and extended extraction samples were observed.  Therefore, complete recovery has been obtained after 30 minutes sonication.
Table 1:  Table showing amount recovered after increasing sonication times

	Sample Name
	Sonication time
	Mean lambda-cyhalothrin content

	
	(minutes)
	(mg/(25cm)2 net)
	(mg/m2 net)
	(g/kg)

	Net section 1 (AJ0829)
	30
	2.18
	34.9
	1.12

	
	35
	2.20
	35.1
	1.13

	
	40
	2.21
	35.3
	1.14

	
	45
	2.20
	35.2
	1.13

	Net section 2 (AJ0830)
	30
	3.31
	53.0
	1.63

	
	35
	3.32
	53.1
	1.64

	
	40
	3.30
	52.8
	1.63

	
	45
	3.28
	52.5
	1.62

	Net section 3 (AJ0831)
	30
	3.27
	52.4
	1.69

	
	35
	3.29
	52.6
	1.70

	
	40
	3.34
	53.5
	1.72

	
	45
	3.34
	53.4
	1.72

	Net section 4 (AJ0832)
	30
	2.23
	35.7
	1.16

	
	35
	2.25
	36.0
	1.17

	
	40
	2.23
	35.7
	1.16

	
	45
	2.22
	35.5
	1.16

	
	Overall mean (%)
	2.76
	44.2
	1.41

	
	Mean (30 minutes sonication)
	2.75
	44.0
	1.40

	
	Mean (35 minutes sonication)
	2.76
	44.2
	1.41

	
	Mean (40 minutes sonication)
	2.77
	44.3
	1.41

	
	Mean (45 minutes sonication)
	2.76
	44.2
	1.41


4. Assessment of epimerisation during analysis
Solutions prepared for the accuracy as recovery experiment were also used to show the absence of epimerisation during analysis. 
The average content of Cis-A epimer in the bed net solutions was determined after sonication for the nominal amount of time (30 minutes in the method extension). The average Cis-A epimer content determined was 8.68% with respect to the main lambda-cyhalothrin peak. 
Upon further sonication, up to a time period of 45 minutes, the amount of Cis-A- epimer did not change appreciably (see Table 2). 
Table 2:  Assessment of epimerisation of lambda-cyhalothrin to Cis-A epimer
	Sample Name
	Sonication time (minutes)
	Amount Cis-A epimer with respect to lambda-cyhalothrin (%)

	Net section 1 (AJ0829)
	30
	8.47

	
	35
	8.26

	
	40
	8.59

	
	45
	9.23

	Net section 2 (AJ0830)
	30
	8.64

	
	35
	8.81

	
	40
	8.31

	
	45
	8.64

	Net section 3 (AJ0831)
	30
	8.42

	
	35
	8.63

	
	40
	8.58

	
	45
	8.48

	Net section 4 (AJ0832)
	30
	9.19

	
	35
	9.23

	
	40
	8.92

	
	45
	9.18

	
	Overall mean (%)
	8.72

	
	Mean (30 minutes sonication)
	8.68

	
	Mean (35 minutes sonication)
	8.73

	
	Mean (40 minutes sonication)
	8.60

	
	Mean (45 minutes sonication)
	8.88


5. Precision

Solutions prepared for the accuracy as recovery experiment were also used to determine the precision of the method for lambda-cyhalothrin.

The relative standard deviation for each solution was determined after sonication for the nominal amount of time (30 minutes in the method extension).  The results of the analysis are shown in Table 3.

Table 3:  Table showing the precision of the method for the lambda-cyhalothrin peak
	Sample Name
	Result

(g/kg net)
	Mean

(g/kg net)
	Standard deviation
	RSD

(%)

	Net Sample 1
	1.12
	1.12
	0.01
	0.57

	(AJ0829)
	1.13
	
	
	

	
	1.13
	
	
	

	Net Sample 2
	1.64
	1.63
	0.01
	0.53

	(AJ0830)
	1.63
	
	
	

	
	1.62
	
	
	

	Net Sample 3
	1.70
	1.69
	0.01
	0.51

	(AJ0831)
	1.68
	
	
	

	
	1.68
	
	
	

	Net Sample 4
	1.15
	1.16
	0.01
	0.51

	(AJ0832)
	1.17
	
	
	

	
	1.17
	
	
	


6. Linearity of detector response
The linearity of the detector response was assessed using six solutions of Lambda-cyhalothrin reference material solution prepared at approximately 0.25 to 1.5 times the nominal level found in a typical sample solution.

Assuming a concentration of 50 mg/m2 is present on a square net section, this gives us a nominal amount of lambda-cyhalothrin of approximately 3.1 mg. 

The six solutions were injected in triplicate and the amount of lambda-cyhalothrin was plotted against the relative response to determine the linearity. The relative response of the lambda-cyhalothrin sample is obtained by dividing the Sample lambda-cyhalothrin peak area by the internal standard peak area.
Figure 9:  Graph showing the linearity of the FID detector response for Lambda-cyhalothrin
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Table 4:  Data for the of Linearity for of Detector Response for Lambda-cyhalothrin
	Fortification Level
	Injection number
	Amount Lambda-cyhalothrin in spiked solutions
 (mg)
	Relative Lambda-cyhalothrin Response 
(Lambda-cyhalothrin area/IS area)

	FL1
	1
	0.81
	0.204

	FL1
	2
	
	0.208

	FL1
	3
	
	0.211

	FL2
	1
	1.63
	0.407

	FL2
	2
	
	0.399

	FL2
	3
	
	0.396

	FL3
	1
	2.44
	0.600

	FL3
	2
	
	0.594

	FL3
	3
	
	0.600

	FL4
	1
	3.26
	0.843

	FL4
	2
	
	0.835

	FL4
	3
	
	0.839

	FL5
	1
	4.07
	1.036

	FL5
	2
	
	1.024

	FL5
	3
	
	1.033

	FL6
	1
	4.88
	1.277

	FL6
	2
	
	1.254

	FL6
	3
	
	1.273
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